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适的氯化钙(0.001% CaCl2·2H2O)溶液中，用 30-35 V, 10-25 s 的交流电场使






































Our understanding of fertilization mechanism of higher plants is very limited 
because of the complexity of the reproductive structure in which the male and female 
gametes are embedded deeply in various somatic tissues of ovary. Following the 
success of isolation of male and female gametes of higher plants, the in vitro fusion of 
both gametes can be conducted to study the fertilization mechanism without the 
influences of somatic ovary and ovule tissue. Isolation of egg cell also makes it 
possible to study the functions and structures of these cells using modern cell 
biological and molecular methods. In present study, we isolated the sperm cells, 
mature and living egg cells of wheat, which makes a base of in vitro fertilization of 
wheat and opens an access to use molecular biological methods to study fertilization 
mechanism of wheat. The electrical fusion method was applied successfully to induce 
the fusion of the isolated sperm and egg cells. The artificial zygotes were also tried to 
culture but no success. 
Isolation of egg and sperm cells of Triticum aestivum L:The pollen of wheat is 
tricellular type, sperm cell was isolated by direct breaking pollen grain or in vitro 
culture of pollen tube. Viable egg cell, synergids and central cell of wheatin the 
blossom were isolated from the ovules using enzymatic digestion and mechanical 
dissection. In optimal condition, 8 egg cells could be isolated from 20 ovules during 
one hour. The isolated egg cells could be collected using micromanipulator for 
preparation of molecular biology research on wheat egg development. The osmolality 
and enzymes in the enzymatic solution were screened. The isolated sperms and egg 
cells could be as material to perform molecular biology assay to study the 
development mechanism of sperm and egg cell of wheat. The isolation of sperm and 
egg cell of wheat will also make a great chance for in vitro fertilization in wheat, 
which has  a great significant in wheat reproduction biology. 
Isolation of zygote and 2-cellular proembryo of Triticum aestivum L: The isolation 
of zygote is a continue of egg isolation. The isolated zygotes can be used to compare 
with egg transcripts to probe regulation mechanism by fertilization induction. After 


















comparing with egg cell,the cytoplasm became denser, and its nuclei was no longer 
obvious, big vacuole disappeared. At last, the isolated zygotes could be successfully 
collected using micromanipulator for preparation of molecular to study the 
mechanism of wheat zygote activation. The 2-cellular proembryos of wheat were also 
isolated successfully, which provides the experimental basis for researching the early 
embryogenesis of wheat. 
The fusion of wheat egg with the sperm of wheat, barnyard grass, green 
bristlegrass: In a suitable osmotic pressure (11% mannitol) and calcium (0.001% 
CaCl2·2H2O) solution, 90% sperm-egg could be induced fusion using alternating 
current (30-35 V, 10-25 s pulse) to stick and  align sperm-egg or egg-egg, then 
following direct current (400-600 V，45-50 µs pulse) to perforate the plasma member 
of both sperm and egg cells and to induce both cells fusion, which realizes in vitro 
fusion of both sperm and egg cells of wheat. Using same method, the wheat egg fused 
successfully with the sperm cell of barnyard grass and green bristlegrass, which 
makes a possibility of  distance hybridization of wheat. 
Key words:Triticum aestivum L.; Sperm cell; Egg cell; Zygote; 2-cellular proembryo; 












































































































的解释。1981 年，Russell 等人通过对白花丹(Plumbago zeylanica)的研究，
指出百花丹成熟花粉粒中营养细胞与精细胞之间及两个精细胞之间有密切关
联，并提出花粉粒中的所有雄性细胞成员构成了一个联合体[24]。1984 年在此基















控不对称的机制 [25]。 20 世纪 80 年代，从番茄成熟花粉粒中找到的
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